Since these landscape mosaics come from human intervention in ecosystems, while at the same time retaining functioning natural processes within them, they become a kind of nature transformed. In order effectively to manage and preserve them we need a historical perspective to understand the magnitude, causes and consequences of these interlinked social and natural processes. Even more, recovering the historical dynamics behind our current land-use patterns becomes a necessity for more encompassing, complex and multidimensional approaches to sustainable landscapes. This landscape history research has to be addressed on different geographical scales and time spans by interdisciplinary teams like the one assembled here -which includes two historians, a biologist, an architect, a geographer and two environmental scientists. 3 Given the dual nature of cultural landscapes, both human-made and natural patterns, the loss of agro-forest mosaics also implied a decline of knowledge about managing natural resources in an integrated manner. The increasing apparent homogeneity of these abandoned landscapes is making the relicts of previous ecologies harder to discern (and more easy to degrade) in a society where the local inhabitants have less and less information on, or interaction with, them. 4 Behind these trends are three major driving forces summarised by Marc Antrop for the whole of Europe: accessibility, urbanisation and globalisation. Accessibility has to be understood not only as physical transport or cultural connection, but as the increasing purchasing power of goods and services as well.
At the beginning of the twenty-first century, easy market access to natural resources at almost any place in a globalised world has led to some levelling of the standard of living across the metropolitan hinterlands of developed countries, far from the former sharp divides between cities, towns and rural villages. In our case study area the average taxable household income in the two townships that we study, La Garriga and Figaró-Montmany, is near to the average GDP per capita in the fifteen countries of the Eurozone: some €28,400 at 2008 prices (Table 1) . 5 However, the situation was very different just fifty years ago, both in comparing the townships with each other, and with the wider European experience -as discussed below. Table 1 . Socioeconomic profiles of the study area at the beginning of the twenty- Sources: Taken from IDESCAT (http://www.idescat.cat/en/) and EUROSTAT (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/).
In the following sections we will describe how accessibility, the rural-urban divide, metropolitan networks and globalisation combined in different proportions as historical driving forces for land-use changes in the study area from the midnineteenth century to the beginning of the twenty-first century. Throughout this environmental history these local landscapes experienced some long-term continuities, but also several deep discontinuities and big accelerations at specific turning points. The most important of these was, no doubt, the land-use changes fostered by the urbanisation and globalisation experienced during the second half of the twentieth century. Nevertheless, a longer-term perspective helps to identify the agro-ecological roots of the traditional cultural landscape and its environmental services that have been undermined by the fast-growing industrial economy during the era of cheap oil. 6 This environmental history of land-use changes has been as complex and multidimensional as cultural landscapes are themselves. The changes range from the substitution of former land cover with newer types, to human perceptions of these, or the senses of identity adopted by the communities who have altered their land usages, consumption baskets and ecological imprints over time. In the rest of this article we will focus on how land cover changes between 1854 and 2005 have affected ecological patterns in these landscapes, and their capacity to host biodiversity. 7 
MAIN FEATURES OF OUR CATALAN STUDY AREA

Location
Edge environments show ongoing environmental processes in a particularly dramatic light, partly because they help highlight the existence of earlier, more diverse and integrated landscapes as being characterised by the very prevalence of smaller 'edges' within them. 8 The two Catalan townships studied are currently 6 Ch. Pfister, 'The "1950s Syndrome" and the Transition from a Slow-Going to a Rapid Loss of Global Sustainability', in F. Uekoetter (ed. 8 We are using in the title and in this introductory section a geographical-wide meaning of 'edge environment', a notion that needs to be distinguished from the ecological 'edge effect' in ecotones seen on a smaller land-cover scale -as discussed below. In the same vein, William Cronon spoke in Changes in the Land: Indians, Colonists and the ecology of New England about the patchwork pattern of the New England pre-colonial landscape as mainly determined by topography (slopes, exposition or aspect, etc.) seen in a geographical scale, and then also about the ecological 'edge effect' looked at on a smaller scale, as in the clearing of forest patches made by the Indians through controlled fires (New York: Hill and Wang, 2003, pp. 25-33 and 51 13 The Gini index measures the inequality among values of a frequency distribution of levels of income or wealth, moving between zero (when everyone has an exactly equal income or wealth) and one (that expresses maximal inequality).The 1852 tax lists referred in the previous footnote evaluated the land, houses and livestock assets of every taxpayer through its net taxable income in an average year, excluding other family incomes coming from wages or domestic manufacturing activities. Therefore, these Gini indices reflect agricultural wealth distribution, as explained in E. Tello and M. Badia-Miró, Land-use profiles of agrarian income and land ownership inequality in the province of Barcelona in mid-nineteenth century, Working Paper DT-SEHA n. 11-01. It is worth noting that the lower rural wealth inequality found in Figaró-Montmany compared with La Garriga contradicted the opposite pattern prevailing in the whole province of Barcelona, as shown in the aforementioned working paper. 14 As many places in the North-East of Catalonia, the distribution of land ownership that arose from liberal reforms during the nineteenth century consolidated a previously existing structure of medium-size poly-cultural family farms ranging from some five to fifty hectares each -mainly depending on the more intensive or extensive uses of the land inside them. As population grew and commercial ties with the Atlantic economy developed, these medium-sized landowners started to lease small plots of poor sloping soils to a growing stratum of winegrower tenants. This process of market specialization and land-use intensification polarized rural society, which saw lasting social conflict up to the Spanish Civil War. After the repression and impoverishment suffered during the first decades of Franco's dictatorship, rapid economic upswing started in the sixties putting an end to the old dispute about land entitlements and agricultural income distribution. Again a pattern of small and medium-size family farms prevailed, increasingly managed part-time as agriculture became a more marginal economic activity. 
Livestock densities and manure flows in a still organic agricultural system
Another salient feature of these two contrasting worlds was the livestock densities on each side of the border. With only 6 livestock units of 500 kg of standardized live weight per square kilometre of cropland (LU500/km 2 ), the intensive agricultural system of La Garriga lacked sufficient beasts to obtain through manure all the nutrients needed for the replenishment of cultivated land, as was then often the case on the Vallès Plain. In contrast, thanks to the small proportion of cropped land and the larger herds grazing in pasturelands and forests, in 1858 Figaró-Montmany had a livestock density per unit of cropland as high as 21 LU500/km 2 (Table 2 ) -although some of these were horses used for hauling carts along the road. 16 15 The cultivation of hemp and vegetables was pointed out in the descriptions of La Garriga township given in V. During the preindustrial 'solar' or 'organic' economy the three inns located in the gorge of this township were strategically placed at one-day's journey from Barcelona, and half a day to Vic (see Figure 1) It is likely that some manure collected in Figaró [1936] [1937] [1938] [1939] Table 4 ).
natural protected sites and a metropolitan edge: The Congost Valley in Catalonia, 1850 Catalonia, -2005 . The matrices of land-use change have been calculated using these homogenized land-use categories. If we examine the extent of the land cover reallocations experienced in La Garriga, by adding up all the hectares recorded in the diagonal of the two matrices shown in Table 4 Another interesting point revealed by these matrices is that land-use changes seem have to be much less unidirectional than expected: reallocations appear in both directions across land uses for almost all possible categories, even where there is a net outcome with a clear direction. 23 As seen in Figure 4 , the starting point in 1856 was the cultural landscape created by an intensive organic and polycultural agricultural system, combining a significant amount of irrigated orchards on 11.8 per cent of the territory along the Congost River, with a mosaic made out of rain-fed cereals (4.7 per cent), vineyards (26.6 per cent), other tree crops such as olive orchards, almonds or hazelnuts (3 per cent), and pastures (19.5 per cent) that spread over the flattest parts of twothirds of the municipal area. An interesting feature of this case study is that pasturelands were tightly interwoven with arable land, instead of being found with 23 Using GIS techniques in historical studies is still a novel area of work, so there are few examples with which to compare these data. Looking at the available cadastral figures, the land devoted to woodland and pasture was always over 70 per cent during the nineteenth century and 90 per cent in the twentieth century. Vineyards were by far the main crop in the cultivated land during the former period, but were reduced to almost nothing after the Phylloxera Plague. Giving up winegrowing further strengthened the forest character of this township (Table 5) . 28 The inaccuracies and ambiguous meanings of land-use statistics in mainly woodland mountain areas is stressed by A.T. Grove and O. Rackham in The Nature of Mediterranean Europe. As explained in the text, the land-uses taken from the official statistics and maps compiled in a densely populated and intensively cultivated plain of La Garriga become much more trustworthy than the same obtained in the mountains of Figaró-Montmany, mainly covered with a complex interwoven pattern of woodlands and pasturelands managed by a low, scattered and rebel population (see also footnote 33 **** As explained in the text, there are some differences in acreage between this GIS metrics applied to the available land cover maps, and the figures given in Table 6 were taken from land-use historical statistics. They come from the unavoidable margins of error of these land accounts and the diverse criteria used in land-use categories by the original maps. To recover some real changes underlying the seeming immobility, we can examine not only the land cover types but also the values of taxable net incomes recorded in the cadastres. Figure 4 shows a transition from a mixed agro-forestrypastoral village economy in 1861, when most taxes were raised from farming (65 per cent), towards specialization in forestry that by 1941 provided the majority of taxable income (62 per cent) from lumbering and charcoal making. It is likely that mid-nineteenth century non-agricultural incomes were overestimated due the inability of tax collectors to assess livestock breeding and forestry activities.
Nevertheless, the shift is too large not to reflect a real transition towards a mainly forestry economy. This also fits very well with recent historical studies which have stressed that during industrialization and urbanization wood and firewood consumption continued to grow, adding to the increase in fossil fuels consumed showing a section of the lateral valley of Can Oliveres. We can see an apparent reforestation today contrasting with the lower woodland coverage at the 32 We omit the data taken from the livestock census kept at the municipal archive from 1861 to 1951-an indicator in itself of the maintenance of this activity -due to its low reliability. They repeated the exact same quantities of each type of cattle over several periods, leading us to suspect tax fraud. This is confirmed for 1951, when the comparison between the individual statements signed by each breeder and the final list sent to the authorities reveals that there were far more beats than officially declared. In these official lists livestock had to be ascribed to the municipality where their owner resided. Leasing of pastures or animals through partnership contracts were common verbal agreements which offered many opportunities for tax evasion. should not view such a great richness of orchid species in these areas only in narrow terms, but also as an indicator of the likely presence of high biodiversity and an environment that deserves to be studied and valued. This edge environment also brings into contact the two main opposite but related dynamics that characterize landscape change throughout Catalonia and great parts of Mediterranean Europe: intensification and abandonment. We find some very global trends in a very site-specific context. Studying land cover changes in small places like this, and their ecological and landscape impacts, may provide useful knowledge to make and implement wiser private choices and better public policies aimed at a more sustainable future not only here, but everywhere.
The most salient landscape ecological impact of these long-term land use changes has been similar on both sides of the environmental edge: the loss of landscape mosaics. No doubt, these traditional mosaics were different in the plains or in the mountains. In the Vallès plain they interwove cereal cropping with vineyards, olive orchards and other tree crops together with patches of woodland, scrubland and pastureland into an agricultural land matrix. In the mountains, a woodland matrix of holm oaks and pines became cleared and opened up by timber or firewood extraction, as well as by pruning of branches for charcoal making, creating a mixture of sparse forest articulated with open spaces of grazing meadows, croplands and scrubs. Both types of mosaic interlinked, and jointly they played an important role in supporting biodiversity as ecologically functional cultural landscapes. Unfortunately, although a large proportion of it was transformed into natural protected sites, the abandonment of the integrated management of forests, livestock grazing and cropland has led to a significant loss of these cultural mosaics.
The diversity of traditional agro-forest mosaics offered more habitats to different species and created a greater number of ecotones which, in turn, also provided more opportunities to diverse edge species. Therefore, species richness used to be higher in these patchy landscapes while the populations of each species were lower. Provided that the mobility of all these species and their capacity to interact throughout the land matrix were not prevented by insurmountable barriers -that might reduce and isolate their populations up to the point of endangering them with extinction -, the land cover diversity of traditional agroforestry mosaics could host a greater deal of biodiversity than the more uniform land covers found nowadays. 36 The Mediterranean orchids testify to the ecological virtue of a world that no longer exists, whose land-use management relied on an intermediate pattern of ecological disturbance through cultural agro-forest mosaics. No doubt, natural protected sites are important achievements for biological conservation, but as long as they remain isolated and unmanaged, this will not be enough to prevent biodiversity loss. 37 Therefore, just relying on the legacy of land covers inherited from the past and waiting for their 're-naturalization' through abandonment is not enough to preserve biodiversity. The orchids' attempt to survive year after year in Figaró-Montmany, while their microhabitats are fading out, becomes like a silent cry that calls upon us to search for a more sustainable land-use management. The open question is whether we will decipher their cries in a fast changing landscape, while we remain on our urban side of the edge.
